Ribosomal RNA diversity predicts genome diversity in gut bacteria and their relatives by Zaneveld, Jesse R et al.




Ribosomal RNA diversity predicts genome
diversity in gut bacteria and their relatives
Jesse R. Zaneveld
University of Colorado at Boulder
Catherine Lozupone
Washington University School of Medicine in St. Louis
Jeffrey I. Gordon
Washington University School of Medicine in St. Louis
Rob Knight
University of Colorado at Boulder
Follow this and additional works at: http://digitalcommons.wustl.edu/open_access_pubs
Part of the Medicine and Health Sciences Commons
This Open Access Publication is brought to you for free and open access by Digital Commons@Becker. It has been accepted for inclusion in Open
Access Publications by an authorized administrator of Digital Commons@Becker. For more information, please contact engeszer@wustl.edu.
Recommended Citation
Zaneveld, Jesse R.; Lozupone, Catherine; Gordon, Jeffrey I.; and Knight, Rob, ,"Ribosomal RNA diversity predicts genome diversity in
gut bacteria and their relatives." Nucleic Acids Research.38,12. 3869-3879. (2010).
http://digitalcommons.wustl.edu/open_access_pubs/138
   	
    




































  &  	
'
(
) (  *	 "+




)       !
*   + ! , 
   !   )!
,     ,
-(  	
  +   
 !    !  !
.     
! ,       /
 
    /
    !   
 !,     !  
 ! /    
     
        +
  ! / 
   ! / 
 /  0  
      /
          
 )    , 
!    
      
!     ! !!/
  1 ,    ,
    -(  	
 
 ! !   /
 !   )   
  ! !    
*     /
 + 2 ,  
     3  
 !! !     /
      

"	) 456)"4	
   	 

 	 
	 	  

   
  		 	 
   
	
	
	  	 
	 
 	  

	  	    	 	







   
     







	 &'(     
!"#




 	   





     		 	 	


   	 
 	  

	   
+	  
	 	 	 	  , 
  
	   	 
 
	  	) 	 

	 	 	 - &.'/ 
 
,  	
	0   
!"# 
 	 		 	













	 	 		   	 		 
	




























 * 	 
	 
	  	





 	 	   8'9  
 
 	 $	 , * ,	














  	 
 

  	  

	












   
















































    
        
       
       	! "
        
   ##     $
 %  &#   
 "   "  %$
  '  # (  
) # *"    
         
       
  %" %  $$
 	+ #     
      %"
      
  	
 	




(    %   
    	+"	/"	0 "   
         %%$
  	- "   1 
      
	
 # 2 )%"       
 %  	+       
  # ( $'
)%    %3 
       )
     
   % 45644   
 %  % 
   %  
%      %  $
 47"4! # *"   % 
%3     8 
#
(   %    
)%  "     %
 %   / #    
    "   )% 
 % %      
  # 9 "    
         
  %    % 	+ #
2 )%" %     
         
 "  '   
   %& "   
  ##      
%  	5
	4
1   # " $
%      % 
%' 4+64-     
  )% ' # (" 
    %  $
 "    	
    $
"   "     % 




 		  
:     %  
   %  %" 
$%  %# (  "  
	0+    ;<==   
   " >"
2 %  ?  
@ "  $A"  $A 
 $A < # (  
      
'      %
 2 	     &BC  
(         
    "  
 	
  $    $
   %   =>&
      	
    
 % % # : 3 
  3   ?> %   7	  
455-       >@( # (
3  =>&    <D " 
%   $    
 	
      
%# =>&      0/E
   !55 %   	
  
    %       
   #  (     
        
        % "   
 $          
$   % #   $
 "        
   %     
%"     =F@  
         '#
   "    %
        " 
'  G %H   
'  $# (   
      
%%   =F@    
B# ( 3 %  	-  %$
" !7  %  	44 $ #  
:     " % 
3  =F@    /
F 4550 4/ #
 	
=      %% 
         
   I   >@( "
 # (      
 I      ' ## 
   +55 "  >  +555
    4+5 " >  +5E  
  "     +E     > #
( %     '
  
    	












      

   
 	  
    
 	 
     
  
  
  !  
 	 

 "#$    "#$%&'(&  
  

&'(& ) * 
 	    +
  
 	  ,     

-
 . $ $  /
 













    
    1
    
  




 1  
  	
















  	 4 444 
+









    

    -  
-  
-   
 ) * 	  
  3
  







- 	     
  -
 
   5-6 8'   <69= 9:;* $4)
;




    + )
@ 	  2   
 +















   	 

   "/A  
   1- 
  0 	 0 )
 

( <; 1  
       -
	  2  - 9:;*     B  


    2  CDBB !EE			
))
 )0E  
  	 
 +
 +
   %84 
  	    )  





  9:;*     2  

(  <; 1  




    2   
   -
$) (  <; 1  2    

	  
   <;* $8)
= 
 	  (  <; 1  
 
 




7 $$  BB $& 	


      <;*+
  1)



























  	 
   -  
  
 
   -     (  <; +
   8/4 
    
2  - H8 H&

  H(  $() * 	 
  - 
7 -
      + (  <;
1) * 




   BB "(#8 


















   CDBB  



























 	   
 - 
 


















     




) *   
 
 	
    -   9:;*
1  









   





    4
 4
) * 




  ++  
 	 
	   




  9:;* - 
  - 





   4
 4












  -  9:;* 	
     

,






 ( <;  
 
 ,




   











	      ++  
  

( <; +0 --)
*  	 










,   	 7  	 - 
,-
. 8) . 
 
,
















	  4)4/I  
- *
 ) @	 
,



















   























Gut  Gut  
BLAST 16S rRNA  against NCBI Envs
database, searching for studies with hits  
at a >98%  similarity threshold
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